Objective: To provide evidence-based recommendations for treatment of adults with an unprovoked first seizure.
An estimated 150,000 adults present annually with an unprovoked first seizure in the United States. 1 Even one seizure is a traumatic physical and psychological event that poses difficult diagnostic and treatment questions, and has major social consequences (e.g., loss of driving privileges, limitations for employment). 2, 3 Recurrent seizures pose even more serious and costly problems. [2] [3] [4] Therefore, optimal evidencebased approaches for evaluating and managing adults after a first seizure and preventing recurrences with antiepileptic drug (AED) therapy are important. A 2007 practice guideline addresses the evaluation of an unprovoked first seizure in adults 3 ; the present practice guideline analyzes evidence regarding prognosis and therapy.
We included studies of adults with an unprovoked first seizure and excluded those of patients with more than one seizure at the time of presentation. 3, 5, 6 Unprovoked seizures are classified in 1 of 2 broad categories: (1) a seizure of unknown etiology, or (2) a seizure in relation to a demonstrated preexisting brain lesion or progressive CNS disorder (so-called "remote symptomatic" seizure). 5 We excluded studies of provoked seizures, which are defined as seizures due to an acute symptomatic condition (e.g., a metabolic or toxic disturbance, cerebral trauma, stroke) and differ in prognosis from unprovoked seizures. 3, [5] [6] [7] This practice guideline considers the evidence for prognosis and treatment of adults with an unprovoked first seizure; a 2003 guideline addresses this for children. 8 We posed 3 questions: (1) What are the risks for seizure recurrence after a first seizure? (2) Does immediate treatment with an AED reduce or change (a) short-term risks for a seizure recurrence or (b) longterm prognosis for seizure freedom or remission? (3) For those patients prescribed AEDs immediately, what are the risks for adverse events (AEs)?
DESCRIPTION OF THE ANALYTIC PROCESS This is an evidence-based appraisal from a systematic review of the literature published in English and based on established 2004 process standards from the American Academy of Neurology (AAN) Guideline Development Subcommittee 9 (see appendices e-1 and e-2 on the Neurology ® Web site at Neurology.org). We searched MEDLINE, Embase, and Cochrane Central Register of Controlled Trials databases (1966 to March 2013), and reviewed the literature for relevant publications using established criteria. See appendix e-3 for complete search strategy and appendix e-4 for inclusion and exclusion criteria. 9 We identified 2,613 articles, obtained all in abstract form, and selected 281 for full-text review. Of the selected articles, 47 were judged relevant and acceptable. We systematically reviewed and rated the 47 articles according to the AAN classification of evidence scheme for prognostic or therapeutic articles (appendix e-5). We linked recommendations to evidence strength based primarily on studies rated Class I or II (appendix e-6). Appendix e-7 presents all rated articles . Tables e-1 through e-4 show the data. ANALYSIS OF EVIDENCE Risk of seizure recurrence.
Question. For the adult who presents with an unprovoked first seizure, what are the risks for seizure recurrence?
Evidence. We identified 2 prognostic Class I 10-14 and 8 prognostic Class II studies [15] [16] [17] [18] [19] [20] [21] [22] addressing the probability that an adult with an unprovoked first seizure would have recurrent seizures, and estimated the recurrence risk from these pooled data, which included studies wherein AED treatment was not randomized or controlled (table 1, figure 1 ). Generalized tonic-clonic convulsive seizures comprise the major seizure type, with some studies including only patients with such seizures. 12, 13, 17, 22 These studies, including both AED-treated and untreated subjects, demonstrate that the cumulative incidence of seizure recurrence increases over time, with the great majority of recurrences occurring within the first 1 to 2 years after the initial seizure and the greatest risk in the first year (i.e., 32% at 1 year, compared with just 46% by 5 years) (table 1, figures 1 and 2). Patient ascertainment and treatment differences among studies may account for some of the wide variation in recurrence rates observed. If recruitment into trials is delayed by weeks or months, patients may experience a recurrence and become ineligible. 11, 12, 15, 16 Also, seizure recurrence was lower for patients treated with AEDs in most of these studies, but treatment often was not randomized. 10, 11, 16, 17, 19, 20 These 2 factors would lead to variability and underestimation of recurrence risk. We also identified clinical variables found in studies to be associated with an increased risk of seizure recurrence. The most consistently noted factors associated with an increased risk of seizure recurrence following an unprovoked first seizure include a prior brain lesion or insult causing the seizure, 3, 11, 13, 19, 23, 24 an EEG with epileptiform abnormalities (characterized by spikes or sharp waves), 3, [11] [12] [13] [16] [17] [18] [19] 23 ,24 a significant brain-imaging abnormality (judged the cause of the seizure), 3, 6, 9, 20, 24 and a nocturnal seizure. 16, 17 Of 2 Class I 11,13 and 2 Class II studies, 19, 20 most confirm that individuals with a seizure related to a prior brain lesion 11, 13, 19, 20 (including those due to stroke, trauma, CNS infection, cerebral palsy, and cognitive developmental disability), a so-called "remote symptomatic" seizure, 5, 11, 23, 24 demonstrate an approximately 2-foldhigher risk of seizure recurrence. That increased risk is illustrated in a representative study with seizure recurrence rates of 26%, 41%, and 48% at 1, 3, and 5 years, respectively, as compared with 10%, 24%, and 29% at these same intervals for patients with a seizure of unknown cause. 11 Regarding EEG findings, a majority of 2 Class I 11, 12 and 4 Class II studies [16] [17] [18] [19] confirm a similar increased recurrence risk for an epileptiform abnormality. Comparably increased recurrence risk is noted with respect to abnormal brain imaging, such as MRI or CT in 2 Class II studies 16, 20 and 1 Class III study, 25 with approximately 10% of subjects manifesting clinically relevant structural lesions. 3, 16, 20 Likewise, 2 Class II studies 16, 17 report a similarly increased risk for patients experiencing a nocturnal seizure as compared with those whose first seizure occurred while they were awake. The following are representative examples of increased seizure recurrence risks or hazard ratios from studies of mixed cohorts of AED-treated and untreated subjects:
• A prior brain insult as a seizure cause was associated with an increased relative rate for seizure recurrence at 1 to 5 years of 2.55 (95% confidence interval [CI] 1.44-4.51) as compared with that in patients with seizures of unknown cause. 11 • An EEG with epileptiform abnormalities was associated with a relative rate increase for seizure recurrence at 1 to 5 years of 2.16 (95% CI 1.07-4.38) as compared with that in patients without such EEG abnormalities. 11 • Abnormal brain imaging was associated with a hazard ratio increase for seizure recurrence at 1 to 4 years of 2.44 (95% CI 1.09-5.44) as compared with that in patients without imaging abnormalities. 25 • A nocturnal seizure was associated with an increased recurrence risk odds ratio at 1 to 4 years of 2.1 (95% CI 1.0-4.3) as compared with a seizure while the patient was awake. 17 In contrast, clinical variables that were not consistently associated with an increased seizure recurrence risk after an unprovoked first seizure in adults include the patient's age, sex, family history of seizures, seizure type, and presentation with status epilepticus or multiple (2 or more) discrete seizures within 24 hours with recovery between them. 3, 10, 11, 20, 23, 24 Conclusion. Based on data from studies including mixed cohorts of both AED-treated and untreated subjects, an adult with an unprovoked first seizure is at greatest risk of a recurrence relatively early, within the first 2 years (21%-45%), and especially in the first year (2 Class I studies, 8 Class II studies), and this risk appears to be lower for patients treated with AEDs.
The risk of seizure recurrence increases in certain clinical circumstances. These include a prior brain lesion or insult causing the seizure (2 Class I studies, 2 Class II studies), an EEG with epileptiform abnormalities (2 Class I studies, 4 Class II studies), a significant brain-imaging abnormality (2 Class II studies, 1 Class III study), and a nocturnal seizure (2 Class II studies).
Management. To evaluate evidence as to whether immediate AED treatment of an unprovoked first seizure in adults changes prognosis, we considered (1) the short-term risk for a seizure recurrence, and (2) the longer-term potential for seizure remission.
Question. For the adult presenting with an unprovoked first seizure, does immediate treatment with an AED change the short-term (2-year) prognosis for seizure recurrence? Evidence. We identified 1 Class I study [12] [13] [14] and 4 Class II studies 15, 18, 21, 22, 26 addressing this issue (table 2) . Immediate therapy with an AED after an unprovoked first seizure in adults significantly reduces seizure risk in the short term, which we define as within 2 years (figure 1). Although cumulative risk of seizure recurrence increases over time, most recurrences happen within the first year (table 1, figures 1 and 2). Immediate AED treatment convincingly reduces that risk within the first 2 years of the initial seizure, with the only Class I study and 3 of 4 Class II studies demonstrating significantly fewer seizure recurrences (table 2) .
A random-effects meta-analysis of data from the studies in table 2 indicates an absolute risk reduction in seizure recurrence of 35% (95% CI 23%-46%) in a comparison of immediate and delayed AED treatment for pooled 2-year data. Immediate treatment in the only Class I study meant AED therapy started within 1 week of the index seizure, 12, 13 whereas in 1 Class II study, it was within 1 week in 30% of subjects, by 1 month in 55%, and by 3 months in 81%. 15 Details regarding what constituted immediate AED treatment were not provided in the other Class II studies. 18, 21, 22 Despite this reduced risk of early seizure recurrence, the only quality of life (QOL) analysis, which is from a Class II study, demonstrates no significant differences in standard, validated 2-year QOL measures. 15, 26 Conclusion. For adults presenting with an unprovoked first seizure, immediate AED therapy as compared with no treatment is likely to reduce absolute risk by about 35% for a seizure recurrence within the subsequent 2 years (1 Class I study, 4 Class II studies) but might not affect QOL (1 Class II study).
Question. For the adult presenting with an unprovoked first seizure, does immediate treatment with an AED as compared with delay pending a seizure recurrence influence prognosis, such as the potential for seizure remission over the longer term (.3 years)?
Evidence. We identified 1 Class I study [12] [13] [14] and 1 Class II study 15 addressing this issue and longerterm prognosis (table 3) . The generally accepted metric for assessing long-term outcome and prognosis is the seizure remission rate, which is a measure of maintaining seizure freedom for a specified time duration, typically 2 to 5 years. [12] [13] [14] [15] Studies demonstrate that immediate AED treatment after an unprovoked first seizure as compared with treatment delayed pending another seizure does not increase the incidence of sustained seizure remission (table 3) . Longterm survival is addressed only in 1 Class III study, 27 which, although limited by sample size, notes that immediate treatment does not affect mortality over a 20-year period.
Conclusion. For adults presenting with an unprovoked first seizure, immediate AED treatment as compared with treatment delayed until a second seizure occurs is unlikely to improve the chance of attaining sustained seizure remission over the longer term (.3 years) (1 Class I study, 1 Class II study).
Risks of AED treatment. Question. For the adult who presents with an unprovoked first seizure, what are the nature and frequency of AEs with AED treatment?
Evidence. We identified 4 Class II studies 12, 15, 21, 22 and 1 Class III study 28 addressing the nature and frequency of AEs (table e-5). These studies focused The incidence of AEs from AEDs in adults initially treated with a single AED for an unprovoked first seizure is reported to range from 7% to 31% for a variety of AEDs (table e-5). No AED-related deaths or life-threatening allergic reactions were described, but population size was limited. Reported AEs in these studies appear to be mild and reversible when an affected patient is switched to another AED. 13, 15 AEDs included phenytoin, phenobarbital, carbamazepine, valproic acid, and lamotrigine, 12, 15, 21, 22, 28 some of which may now be considered older AEDs but were standard, commonly used AEDs at the time of the studies. 30 Although AEDs may cause different AEs, most events are known to be dose-related and reversible through dose reduction or discontinuation of the responsible drug. 30, 31 Evidence from reports of AED AEs in comparable patient populations with epilepsy, some treated with newer drugs, supports low AED risks. 30 For example, a study of patients with new-onset epilepsy found that initial AED monotherapy with either phenytoin or topiramate was associated with AEs leading to AED discontinuation in only 7% to 13% of patients. 32 Another study in a mixed group of patients with epilepsy initially treated with AEDs found that AEs were no more likely to occur than in untreated controls and proposed that this was because the drugs were typically started as monotherapy and at low doses. 31 Conclusion. For adults with an unprovoked first seizure immediately treated with AEDs, studies of the nature and incidence of AEs indicate a wide range of predominantly mild and reversible AEs that occur in approximately 7% to 31% of patients (4 Class II studies, 1 Class III study).
RECOMMENDATIONS Adults presenting with an unprovoked first seizure should be informed that the chance for a recurrent seizure is greatest within the first 2 years after a first seizure (21%-45%) (Level A).
Clinicians should also advise such patients that clinical factors associated with an increased risk of seizure recurrence include a prior brain insult such as a stroke or trauma (Level A), an EEG with epileptiform abnormalities (Level A), a significant brain-imaging abnormality (Level B), or a nocturnal seizure (Level B).
Clinicians should advise patients that, although immediate AED therapy, as compared with delay of treatment pending a second seizure, is likely to reduce the risk of a seizure recurrence in the 2 years subsequent to a first seizure (Level B), it may not improve QOL (Level C).
Clinicians should advise patients that over the longer term (.3 years), immediate AED treatment is unlikely to improve the prognosis for sustained seizure remission (Level B).
Patients should be advised that their risk for AED AEs ranges from 7% to 31% (Level B) and that these AEs are predominantly mild and reversible.
CLINICAL CONTEXT For an adult with a first seizure, the risk of a recurrence poses major concerns and raises the question of whether immediate AED treatment is advisable. 33, 34 It is a proposed and now generally accepted principle that when a patient with a first seizure has one or more ensuing seizures, an AED should be initiated because the risk of yet additional seizures is very high (57% by 1 year and 73% by 4 years), with risk increasing proportionally after each subsequent recurrence as the time interval between seizures decreases. 33 In contrast, immediate AED treatment at the time of the first unprovoked seizure is not well accepted and is debated. 34, 35 For a patient with a first unprovoked seizure, the chance for a seizure recurrence can be estimated and stratified on the basis of clinical factors, with greater Table 2 Rates for short-term (1 and 2 years) seizure recurrence after an unprovoked first seizure in adults as related to immediate antiepileptic drug treatment (Class I and II studies) risk associated with a prior brain insult or lesion as the cause of the seizure, an EEG with epileptiform abnormalities, a significant brain-imaging abnormality, or a nocturnal seizure. 3, 16, 17, 23, 24 Such risk stratification may help guide physicians counseling patients about their risks for seizure recurrence and options for management. In some instances, a patient's statistical risk for a seizure recurrence may approach that of patients for whom immediate AED treatment is generally accepted, such as those who have already experienced multiple seizures. 12, 13, 15 A recent report from the International League Against Epilepsy (ILAE) promotes a new practical clinical definition of epilepsy that emphasizes the importance of estimating recurrence risk for individuals with a first unprovoked seizure. 34 The ILAE expanded the diagnosis of epilepsy beyond the prior standard requiring at least 2 unprovoked seizures to encompass people with an unprovoked seizure and a high (at least 60%) risk of seizure recurrence over the subsequent 10 years. However, as our analysis indicates and the ILAE cautions, the lack of evidence regarding specific risk factors and their interactions poses limitations. Some of these risk factors may be independent predictors for risk of recurrence, whereas others (e.g., a prior brain lesion as a seizure cause, or a brain-imaging abnormality) likely are related. 3, 8, 12, 23, 24 The relatively small numbers of subjects in studies addressing this issue limit the strength of evidence. 2, 3, 34 Only 2 studies analyzed evidence specifically regarding additive effects or covariance of the risk factors for seizure recurrence after a first seizure, and reached somewhat different conclusions. One study noted that the only independent risk factor for seizure recurrence was an EEG with epileptiform abnormalities, 12 and the other reported a remote symptomatic seizure etiology as the only independent risk factor. 20 Because of this lack of evidence, caution is urged regarding the calculation of additive risk of seizure recurrence after a first unprovoked seizure. The ILAE report states as much: "No formula can be applied for additive risks since data are lacking on how such risks combine; such risks will have to be decided by individualized considerations." 34 Such caution also applies to decisions in AED treatment. 34 Indications for immediate AED treatment are based largely but not only on estimations of an individual's risk of a seizure recurrence. 33, 34 Physicians planning to prescribe an AED for treatment should also carefully consider the drug's specific therapeutic and AE profiles on an individualized basis. 30 Evidence indicates that immediate AED therapy is likely to reduce seizure recurrence risk for individuals with an unprovoked first seizure, particularly within the first 2 years. Such seizure recurrence prevention, even in the short term, may be important, with potentially greater implications for adults than for children. For adults, seizure recurrences may cause such serious psychological and social consequences as loss of driving privileges and limitations on employment. 2 Still, one controlled Class II study comparing immediate AED treatment with treatment deferred until after a seizure recurrence found no significant difference in standard 2-year QOL measures. However, that study also noted that patients who were not immediately treated with AEDs were more likely to be restricted from driving. 26 The longer-term prognosis for patients with a first seizure as measured by whether patients maintain seizure freedom demonstrates no benefit for immediate AED treatment. 13, 15 Moreover, although individual seizure recurrences pose some risk for physical harm and even death, 2, 15 there is no evidence that immediate AED treatment reduces that risk or improves QOL. 12, 14, 15, 26 Also, the only study appraising the incidence of sudden unexplained death after an unprovoked first seizure demonstrates no advantage with immediate AED therapy. 15 FUTURE RESEARCH RECOMMENDATIONS For patients with a first seizure, rigorous, well-designed studies analyzing patient management techniques, interventions, and counseling that focus on objective outcomes, such as QOL, are limited and needed. 2 For example, it would be helpful to know when, how, and by whom a patient would be best advised regarding driving laws and other social issues such as employment. Such matters also may guide a patient's personal preference for AEDs. One study noted that only 21% of all patients with first seizures received correct advice about driving limitations. 35 Also, further studies of patient preferences, psychosocial factors, and QOL measures are encouraged and should be incorporated into decision-making and guideline development. 2, 34, 36 The issue of exactly how to use complicated risk data of recurrences and seizure remission to guide management is a question that warrants further research and clarification. 34 Predictive statistical models to analyze such risks, although complex and difficult, have been demonstrated to be feasible and potentially useful. 25, 37 These types of predictive models and analyses would benefit from additional data on the extent, potential additive effects, and timing of seizure recurrence risks associated with specific clinical variables, such as seizure etiology, EEG findings, and brain imaging. It would also be important to determine the degree to which AED treatment may influence the risk of seizure recurrence for each of those clinical factors taken individually or together.
There also is a need for better and more focused research on the nature and risks of AEs with AED treatment for patients with an initial seizure. The existing studies of AED AEs for such patients report results using mostly older AEDs (table e-5), but newer AEDs may have fewer and different AEs. 2, 30 Therefore, updated studies utilizing newer AEDs for initial therapy are warranted and encouraged for this and comparable patient populations. 30 Research on AED discontinuation in patients with a first unprovoked seizure or recurrence who receive AEDs is also lacking. It is important for patients to appreciate how long they may need to be on an AED once it has been started and the risks of AED discontinuation, as this type of information may help guide a patient's decision-making about AED initiation. There are some data on such matters in mixed groups of patients with various epilepsy or seizure types who have become seizure-free and who have discontinued AEDs; however, further studies are warranted because these data may not apply to individuals who experience only an initial seizure. 38 
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